ABSTRACT. Browsing preferences by white-tailed deer were evaluated for 6 tree species in northeastern Connecticut. Deer density averaged 23/mile 2. Deer exhibited no species-specific preferences for seedlings greater than 19 in. For seedlings less than 19 in., hemlock and black birch were preferred. Red maple, sugar maple, and white pine seedlings were avoided. Red oak seedlings were neither preferred nor avoided. A much higher proportion of seedlings greater than 19. 7 in. in height was browsed, regardless of species. Browsing preferences for species in the smaller seedling class, combined with a lack of preference for species in the larger class may 
In southern New England most forests consist of a mosaic of naturally regenerated even-aged mixed-species stands in the 60-80 yr age class, resulting from a variety of large-scale natural and human-induced disturbances, including agricultural abandonment, clearcutting for fuelwood or pine timber, and the hurricane of 1938. The prevalent species composition of this region is referred to as the "transition hardwoodswhite pine-hemlock forest vegetation zone" by Westveld et al. (1956) , and typically includes such species as red oak, black oak, white oak, red maple, sugar maple, black birch, white birch, white ash, several species of hickory, eastern white pine, and eastern hemlock.
Braun (1950) referred to the forest composition of southern New England as being in either the hemlock-white pinenorthern hardwoods region or the glaciated section of the oak-chestnut forest region. The boundary between these two regions runs roughly east-west through northern Connecti-cut, but is indefinite. Westveld et al. (1956) stated that hardwoods typical of more northern forests and southern forests meet in a complex mosaic of cover types. With the exception of the coastal pitch pine forests of Cape Cod and the higher elevation northern hardwood forests of the Berkshire Hills region, the forests of the tri-state southern New England region can be considered similar in overall composition.
Because so many of the forests of this region are evenaged and in a sawtimber size class (i.e., commercially mature; Brooks et al. 1993), it is appropriate to consider the potential for future establishment of their natural regeneration. Our objectives in this study were to survey regeneration in the transition hardwood type to characterize the overall prevalence of deer browsing, browse preferences, and potential impact of these preferences on regeneration.
Study Area
The study was conducted on the 7800 ac Yale-Myers 
Methods
In 1982, 30 transects were randomly located throughout the Yale-Myers Forest. Ten 13.2 ft radius plots were systematically located along each transect, at intervals of 66 ft. Each transect was aligned in a north-south direction. The plots were revisited occasionally in subsequent years, but due to incomplete data, no analysis can be made. In summer 1986, pellet group counts and regeneration surveys were conducted on these transects. Results and conclusions reported in this paper are based solely on 1986 data.
The mean number of pellet groups/plot was determined for each cover type. Estimates of deer density were derived by the technique described by Bennett et al. (1940) and Eberhardt and Van Etten (1956) using a defecation rate of 13 pellet groups per day, an estimated period of deposition (time since the plots had last been visited and all previous pellet groups removed), and 13.2-ft radius plots.
Fuller (1991) indicated the limitations of the pellet group method to accurately index deer densities or population changes. Our estimates were further complicated by the fact that pellet group counts were made in the summer, after the springtime birth of fawns. As a result, estimates of deer density may be low, since fawns were added to the population in May, and were not depositing pellet groups over the full deposition period. For these reasons, we report the mean and 116 NJAF 12(3) 1995 standard error of the number of pellet groups/plot by cover type, in addition to the derived estimate of deer density.
The three predominant overstory cover types in which sampling occurred were hardwood (largely composed of red oak, red maple, sugar maple, and black birch), n = 136 plots, hemlock/hardwood, n = 110 plots; and eastern white pine/ hemlock/hardwood, n = 30 plots. The remaining 24 plots occurred in either pure hemlock stands or wetlands and were not included in the study due to the small sample size of each condition. Because of their random assignment, the distribution of transects varied by cover types.
All seedlings were counted by species, and assigned to one of two size classes (i.e., less than 19.7 in., and 19.7 to 36 in., hereafter referred to as the small and large size classes). Each seedling was assessed for signs of browsing that had occurred since the previous growing season. If a seedling had one or more twigs browsed, it was considered browsed. No finer resolution of browse impact (e.g., the number of browsed twigs on an individual seedling) was made. The number of seedlings per acre and the incidence of browsing were calculated for the six principal species present: red oak, black birch, red maple, white pine, sugar maple, and eastern hemlock. observed was in the small size class (Tables 2 and 3) , for all species, in all cover types. Incidence of browsing on seedlings in the large size class was generally higher than on seedlings in the small size class.
Browse Preferences by Species
There were significant differences between the proportion of 5 of 6 species of small seedlings available and the proportion browsed (Table 4) . Deer preferentially browsed eastern hemlock and black birch seedlings in all cover types. They avoided red maple, white pine, and sugar maple. Red oak was browsed at rates similar to its availability.
Little difference existed between the proportion of larger seedlings available and the proportion browsed (Table 5) suggesting little species preference for seedlings > 19.7 in. There were no species preferences expressed in the hardwood and hemlock-hardwood cover types. Red oak and red maple were modestly preferred in the pine-hemlock-hardwood cover type. In general, the lack of a consistent preference (as compared to the small size class, across cover types), and the higher rates of browse for large size class seedlings (Table 3) suggest a much higher probability of a large seedling being browsed, regardless of its species or cover type. However, because we measured only frequency of browsing, rather than percent of stems browsed, we cannot state unequivocally that the impact of browsing is greater on the taller class of seedlings.
Discussion

Browse of Seedlings in the Large and Small Size Classes
Regeneration guidelines for upland oaks (Sander et al. 1984 ) require a minimum of one seed origin stem greater than 4.5 ft in height on 59% of the survey plots (1/735-ac) in a stand (i.e., 434/ac). Fewer stems may be compensated for by stump sprouts. For northern hardwoods, Leak et al. (1987) recommend a minimum of one stem at least 3 ft in height on 65 % of surveyed milacre plots in an uneven-aged stand (i.e., The paucity of seedlings in the large size class compared to the small size class is similar to patterns documented elsewhere in the Northeast. In a study using fenced exclosures wahin clearcuts in the Allegheny region of Pennsylvania, Marquis (1981) 
Browse Preference by Species
The analysis indicates a browse preference in the smaller seedling class for hemlock and black birch (Table 4) . If relative deer densities remain approximately the same as those at the time of the study, the possibility of change in the future forest composition exists.
In our study this browse preference was not expressed in seedlings in the large size class. The incidence of browse was considerably higher for this height class, for all species. Seedlings that attained this height were browsed, regardless of species.
We postulate that historic deer densities in this region were low, accounting for the current dominance of hemlock •n the canopy. This may also be attributable to preferential t•mber harvesting practices. Our findings also suggest that if current trends in deer population densities persist, the future forest composition could be one dominated by red maple (because a lack of browse preference in the small size class and its vigorous sprouting ability) and black birch (because of relatively high numbers of seedlings present). Future manipulation of the overstory and its influence on light levels •n the understory will play an important role in how these stands develop. Red maple is considered to be tolerant of shade, especially in the seedling stage, while black birch is Severe browsing of regeneration could mute stand development patterns that promote species stratification. In extreme cases, forests could resemble open, monostoried woodlands, dominated by relatively fewer tree species, but with an extensive herbaceous or woody but unpalatable understory (Tilghman 1989 
